ABSTRACT -Bipolar disorder may be overrepresented in multiple sclerosis (MS) patients. Although research in this area is limited, studies assessing the nature of this association have focused on genetic aspects, adverse reaction to drugs and brain demyelinating lesions. Herein we report three patients with MS that also presented bipolar disorder. The coexistence of neurological and psychiatric symptoms in most MS relapses highlights the relevance of biological factors in the emergence of mood disorders in these patients.
Multiple sclerosis (MS) is a chronic neurological disease characterized by a demyelinating process in the central nervous system and is the most common cause of neurological disability in young and middle aged adults 1 . The presence of psychiatric symptoms in MS is known since the fi rst clinical descriptions of the disease in the early 19 th century. Nevertheless, it was only in the last two decades that more detailed studies were carried out. Bipolar disorder (BD) is a psychiatric condition in which depressed mood alternates with manic episodes. It has an estimated prevalence of 1% worldwide 2 . Mania in association with multiple sclerosis seems to occur more frequently than chance expectation and may, in some patients, be a presenting symptom of the disease 3 . An important evidence of this association came from a study by Schiffer et al. 4 , who attempted to trace all patients with both BD and MS out of a population of 702.238 inhabitants of Monroe County, New York. As these authors assumed a lifetime risk of 0.77% for BD and a prevalence of 100:100.000 for MS, the estimate rate of comorbidity was 5.4 patients. Nevertheless, they found a number of patients with both conditions two times higher. Other studies have also suggested that the lifetime prevalence of BD seems to be more common in MS patients than in the general population 5, 6 . According to these studies, this higher comorbidity seems to involve a diversity of factors such as steroid treatment, demyelinating lesions, genetics and family history of psychiatric disorders.
Herein we present three cases of MS with comorbid BD according to DSM-IV-TR diagnostic criteria. These cases highlight the clinical challenge of distinguishing between organic and functional affective illness in patients with MS.
CASES
Case 1 -A 43 year-old woman was admitted to our clinic with an 18 month history of progressive spastic paraparesis and ataxia. Of note in her past medical history, she had been diagnosed with BD when she was 18 years old. At that time, she developed a major depressive disorder marked by sadness, apathy, social isolation and reduced appetite, followed in few months by a manic episode with expansive mood, grandiosity, hyperactivity and reduced need for sleep. She was treated with lithium carbonate and the mood symptoms remitted. On long term follow up, she evolved with mild to moderate mood swings never requiring psychiatric admission. At neurological consultation, she was using lithium and benzodiazepine with no signifi cant affective symptoms.
She was submitted to a careful laboratory workup, including hemogram, ionogram, renal, thyroid and liver function tests, serological tests for HIV, HTLV, syphilis, and infl ammatory tests, which were unrevealing. Brain and spine cord magnetic resonance imaging (MRI) displayed T2 hyperintense lesions in periventricular and semioval white matter. There were also gadolinium-enhanced lesions in periventricular white matter. The diagnosis of primary progressive MS was established. Pulse therapy with methylprednisolone was performed with no clinical improvement and no mood change was noticed after this treatment. On follow up, motor, sensory and sphincter symptoms deteriorated despite treatment with oral methotrexate.
Case 2 -The fi rst MS symptoms of this male subject were paresthesias in lower limbs when he was 43 years old. Thereafter he had a series of seven relapses during the fi rst fi ve years of MS. He presented motor, cerebellar and sphincter symptoms despite treatment with beta-interferon. In most relapses, neurological symptoms were followed by fatigue and depressive mood. These psychiatric symptoms tended to resolve spontaneously as the relapses faded. He evolved with secondary MS at the seventh year of disease, displaying an Expanded Disability Status Scale (EDSS) of 6.5. He developed a sudden behavioral change marked by elated mood, irritability with increased motor activity and racing thoughts but no psychotic symptoms, i.e. delusion or hallucination. A careful laboratory workup was performed, but no alterations were found. MRI study of the brain revealed multiple ovoid and confl uent T2 hyperintense lesions in periventricular and subcortical white matter, as well as in corpus callosum and medulla oblongata-cervical spine transition. There was also mild diffuse cortical atrophy. No gadolinium-enhanced lesions were noticed. A manic episode was diagnosed and the patient was treated with lithium carbonate. He evolved with remission of manic symptoms, but as he did not tolerate lithium, the drug was changed to valproic acid. On follow-up, he presented no more manic episodes but few depressive symptoms.
Case 3 -A 38 year-old woman presented with limb weakness followed by ataxia some months later. Diagnosed with MS she was given beta-interferon. During the fi rst three years of disease, she had three episodes marked by optic neuritis and sphincter symptoms besides motor and sensory abnormalities. She also displayed signifi cant depressive symptoms, such as sadness, apathy and fatigue, not related to MS relapses. After four years of MS diagnosis, she developed a frank manic episode marked by euphoria, increased activity, decreased need for sleep or rest and excessive talkativeness. This behavioral episode was not associated with new or deteriorating neurological symptoms indicative of MS relapse. MRI demonstrated multiple T2 hyperintense lesions in periventricular and subcortical, mainly in frontal and temporal lobes, cerebellum and pons. No gadolinium-enhanced lesions were identifi ed. She was treated with lithium carbonate with adequate control of the symptoms. On follow-up she had other hypomanic episodes not related to MS relapses, which were controlled with benzodiazepines in addition to lithium.
DISCUSSION
The first case report describes a woman with a long term history of BD who developed MS. In this case, the most likely explanation for the comorbidity would be a casual association. MS is a relatively uncommon condition with an estimated prevalence of 15 cases per 100,000 inhabitants in Brazil, but BD affects approximately 1% of the population. As BD patients have at least the same risk of developing MS than non-BD subjects, it is possible to identify this association by chance at tertiary referral centers. An alternative explanation would be that the mood disorder was the presenting symptom of MS years before the development of neurological symptoms. Although much less likely, previous studies addressed this possibility. Hutchinson et al. 7 reported on seven MS patients with BD prior to the onset of MS. More recently, Asghar-Ali et al. 8 reported two patients presenting manic and depressive symptoms who were diagnosed with MS without exhibiting any motor, sensory or autonomic symptoms during follow-up. These case reports highlight the view that psychiatric symptoms may be a presenting fi nding of MS and may occur in up to 1% of the patients 9 . Interestingly, psychotic disorders at onset were more frequently reported, while depressive and hypomanic episodes may go unnoticed in clinical practice 9 . The corollary of this assumption is that psychiatrists should include MS in their differential diagnosis.
The other two cases had emerging BD in previously diagnosed MS patients. In case 2, manic symptoms appeared in a patient with secondary progressive MS, while in case 3 manic and depressive episodes developed in a patient with relapsing-remitting MS. The interesting issues of both cases refer to the development of psychiatric symptoms in relation with neurological defi cits and lesion location. Patient 2 developed frank mania with psychomotor agitation paralleling signifi cant motor deterioration usually seen in secondary progressive MS. In such type of MS, neurological damage may occur and tends to persist without obvious infl ammatory activity as evidenced by the presence of gadolinium-enhanced lesions. Therefore psychiatric symptoms probably emerged from the ongoing lesions on certain brain circuits involving mood regulation. In case 3, the patient evolved with psy-chiatric symptoms not related with clinical relapse or disease activity. It seems plausible that mood swings also resulted from the impairment of brain circuits although this is not as evident as in the case 2. Another possibility would be a mood reaction to drugs, as previously suggested by some authors 10 . Behavioral adverse effects during systemic corticosteroid treatment seem to be common. Among patients without MS treated with corticosteroids, a large meta-analysis found that severe reactions occurred in nearly 6% of patients, and mild to moderate reactions occurred in about 28% 10 . The most commonly reported behavioral-induced disorders are affective, including mania, depression or mixed states 11 . Patients receiving shortterm corticosteroid therapy tend to present with euphoria or hypomania, while long-term therapy tends to induce depressive symptoms 12 . Among MS patients treated with corticosteroids or ACTH, two systematic studies found that 40% of patients became depressed, 31% hypomanic, 11% experienced both conditions and 16% psychotic 13, 14 . ACTH appeared to be more potent than prednisone in inducing hypomania or mania. Of note, these symptoms did not occur with every drug exposure and subsided with discontinuation of the treatment.
Although highly debatable, beta-interferon might lead to affective symptoms, especially depressive ones in the beginning of the treatment 15, 16 . Nevertheless, since patient 3 had no psychiatric symptoms during treatment with corticosteroids and had been using beta-interferon for a long time before the development of affective symptoms, a mood disorder secondary to drugs seems unlikely.
It is worth mentioning that unlike depression, which generally presents with anxious symptoms and irritability in MS patients, mania seems not to present with specifi c features in these patients 1, 8, 9 . Apart from neurological signs and symptoms, which may be present in MS patients, psychopathology regarding mania remains almost the same of non-MS subjects: excess of energy, talkativeness, psychomotor agitation, uninhibited behavior, sleeplessness, and impulsivity are mostly common.
At least three brain circuits involved in the control of human behavior emerge from the prefrontal cortex, known as dorsolateral, orbitofrontal and medial frontostriatal circuits. As axonal projections from these cortical areas course through the white matter to the basal ganglia, they may be damaged by MS demyelinating lesions. Since all cases presented with diffuse lesions in subcortical white matter, notably in frontal lobes, the disruption of these circuits could explain at least part of the symptoms observed. For instance, lesion of the orbitofrontal circuit, responsible for empathy and inhibition of socially inappropriate behavior, may lead to impulsivity and lability, features of manic episodes.
Neuroimaging studies on BD in patients without MS have tried to associate clinical findings to increased rate of white matter and periventricular hyperintensities 17 . There seems to be a complex relationship between these fi ndings since hyperintensities have been associated to cerebrovascular disease but may also occur in asymptomatic elderly and in other clinical situations. For instance, Mc Donald et al. 18 found a higher incidence of T2 hyperintensities in late-onset BD whereas Dupont et al. 19 demonstrated higher rates of white matter hyperintensities in younger patients with BD. Finally, Altshuler et al. 20 found no signifi cant differences in the rates of deep white matter hyperintensities although they did fi nd signifi cantly increased periventricular hyperintensities in BD type I compared to BD type II patients or controls. Soares and Mann 21 , on a review study, also mentioned a larger third ventricle, smaller cerebellum and perhaps, smaller temporal lobe, as possible associations. According to these authors, global atrophy was not consistently found, and the association with specifi c lesions of the limbic system could not be replicated. In a more recent functional neuroimaging review study, Strakowski et al. 22 suggested there may be reduced prefrontal modulation of subcortical and medial temporal structures within the anterior limbic network that result in dysregulation of mood.
Gondim and Thomas
23 described a case of MS and episodic hyperlibidinism in which MRI revealed bilateral deep white matter, periventricular and internal capsule lesions in the frontal, parietal and occipital lobes, but not in limbic structures or temporal lobes. Nevertheless, since there are no systematic neuroimaging studies on MS and BD to the present moment, it is difficult to establish a reliable correlation between lesion topography and psychiatric symptoms. An interesting point that should be mentioned is the presence of cortical atrophy in case two. Such fi nding is more common in secondary progressive MS, and may be related to behavioral and, occasionally, cognitive symptoms 24 .
Although research on the etiopathogenesis of the association between BD and MS is still limited, studies have also focused on a common genetic susceptibility for both conditions. The Human Leukocyte Antigen (HLA) system is determined by genes at several loci on the short arm of chromosome 6 which controls the immune response by the expression of surface antigens on immunocompetent cells. The HLA system has been implicated in the vulnerability for many diseases with an autoimmune component. Many studies have reported an increased frequency of certain HLA antigens in MS patients 25, 26 . Some authors have examined the involvement of preferential HLA genes in patients with comorbid BD and MS. Schiffer et al. 27 were the fi rst to explore the relation between MS and affective disorders from perspective. They studied 56 patients and noticed an increased frequency of HLA-DR5 and a decreased frequency of HLA-DR1 and HLA-DR4 specifi cities in bipolar MS patients with a family history of affective disorder. More recently, Bozikas et al. 28 examined this possible association based on the HLA family study of a woman with both BD and MS, and family history of BD. In this study, HLA-DR2 haplotype seemed to be a possible susceptibility locus for BD. Although this genetic association needs further investigation, these studies support the hypothesis that genes very close to the HLA region on chromosome 6 may constitute one of the elements in the multifactorial etiology of BD and MS. The investigation of other genetic polymorphisms, notably those related to neurotransmitter circuits such as the serotonin transporter gene, seem to be promising in the study of the susceptibility for both conditions 29, 30 . In summary, although there are many hypotheses on the etiology of the association of BD and MS, more studies focusing on this specifi c relation are still necessary to establish defi nitive conclusions.
